Most studies were limited to explore work stress symptoms of the hospital nurses due to work only, and work stress symptoms from factors related to family environments were neglected.This study was to explore the nurses' work stress symptoms and the influences of demographic characteristics, family, and nursing work environments on the degrees of the stress symptoms. 166 nurses were recruited from a regional teaching hospital. Cross-sectional and repeated measures designs were used in this study.The results were shown as follows: (1) The daily average number of symptoms among hospital nurses was 5.92 symptoms/ per person, and the top three stress symptoms of the hospital nursing staff during the 5 working days are fatigue, neck and shoulder pains and back pain. (2) The affecting factors of work stress symptoms were correlated with family-work conflicts, self-perceived stress from nursing work and working years of this job. (3) The main factors related to workstress symptoms among nurses was the working years of this job, and each extra working year will relieve 0.153 stress symptoms from each nurse.It was recommended that the managers of the hospital could set up a 24-hour nursery, to ease the conflicts between work and domestic roles among nurses. In addition, the workplace should arrange in-service educations related to positive stress coping strategies. Future studies should apply the longitudinal follow-up design, and undergo the effectiveness of the educational programs on stress adaptation strategies.
Introduction
The corporate work environment has become more stressful over time because of the merging, downsizing, and increasing competition (Salmond &Ropis, 2005) . Nurses' workplace has experienced the same kind of stress. Harris (1989) indicated that compared with the general population, surgical nurses had a higher mortality rate, more anxiety, depression, and stress-related diseases. Half of workplace absenteeism and 40% of employee turnover were caused by work stress, which cost $200 to $500 billion annually on the treatment expenses (Salmond &Ropis, 2005) . Nursing staffs faced work stress for a long term; if work stress could not be relieved, it will lead to burnout, absenteeism or to quitting the work (Lim, Bogossian& Ahern, 2010) .
Stressful situations may lead to cognitive, emotional, and physical responses (Sheu, Lin, & Hwang, 2002) . Negative symptoms of stress include physical, psychological, and behavioral symptoms such as increased heart rates, headaches, ulcers, anxiety, anger, and substance abuses (Sheu, Lin, & Hwang, 2002) . According to Jamal and Baba's study (2000) , workstress among nurses and nursing managers was significantly correlated with psychosomatic symptoms. These symptoms included headaches, upset stomachs, sleep disturbances, disturbances in bowel movement, losses of appetite, nervousness, and morning sicknesses. Yeung,Genaidy, Deddens and Sauter (2005) carried out a cross-sectional study among 97 female registered nurses. They found that over workload was associated with musculoskeletal symptoms including discomfort of the back, hands/wrists, and legs. Nadaoka, Kanda and Oiji (1997) indicated that more than 40% of nurses reported recurrent headache related to work stress. According to the study of Krantz, Berntsson, and Lundberg (2005) , the most prevalent and severe symptom of stress in women was shoulder and neck pain, followed by headaches and sleep disturbance. Krantz, Berntsson, and Lundberg (2005) underwent surveys of 1338 white-collar employees (743 women; 595 men) by mailed questionnaires. They found that the frequency and severity of stress symptoms were higher in women than in men. The women's health conditions were related to the loading of their worksand household duties. Guppy and Guttering (1991) indicated that 85% of nurses' stressors were due to heavy workload. Chen (2006) underwent a survey of 686 and 861 nurses who worked in a regional hospital and a medical hospital respectively. Chen found that nurses with heavy workload had 1.7 to 2.9 times risk of stress-related symptoms compared with those with proper workload.China, Guoa, Hung,Yang, and Shiao (2014) indicated that lack of sleep is a common problem among hospital nurses and their short sleep duration was correlated to their high work stress.
According to the study by Hou (1984) , the youngest and least experienced nurses had more psychological symptoms related to stress, such as anxiety, fatigue, depression, and low self-esteem. However, the level of stress was not correlated to the nurses' educational level and their family's financial status (Hou, 1984) . Moreover, there were no differences between the level of stress and the different work settings among nurses (Hou, 1984) . Taylor (1995) compared the level of work stress between nurses working in emergency department and critical care units, and found that work stress was not significantly different between the two groups.
However, most studies were limited to work stress symptoms caused by work only, and the workstress symptoms from the factors related to family environments were mostly neglected. Previous studies regarding stress symptoms among nurses were cross-sectionally designed (Krantz, Berntsson, & Lundberg, 2005; Hou, 1984; Chen , 2006) . Biases existed in those types of study designs because an individual's perception of stress and the appearance __________________________________________________________________________________________________________________ frequency of stress symptoms might change over time. We appliedfive consecutive repeated measures for nurses' stress symptoms and obtained the average days for presence of the symptoms to avoid the bias. Therefore, the purposes of this study were to explore the nurses' stress symptoms related to their demographic characteristics, and family and nursing work environments respectively and the degrees of stress symptoms in a regional hospital in south Taiwan. In particular, the focus was on the nurses' stress symptoms due to burdens from both their nursing work and family. Hopefully, the results of this study could provide for health policy makers with a possible solution to alleviate nurses' stress and stress symptoms.
The specific aims of this study were to explore the following: (1) the nurses' stress symptoms in Taiwanese nurses working in a regional hospital ; (2) the relationships among demographic characteristics, family, nursing work environments and the number of the nurses' stress symptoms in Taiwanese nurses working in a regional hospital; and (3) the independent variables (demographic characteristics, family, and nursing work environments) which best predict the degrees of the stress symptoms in Taiwanese nurses working in a regional hospital.
Methods
Cross-sectional and repeated measures designs were used in this study. Five consecutive repeated measures for nurses' stress symptoms were collected in self-reported questionnaires at the end of each day duty for 5 days.
Samples and Settings
166 participants who worked in this regional teaching hospital were recruited. Director, supervisors, and head nurses were excluded. After obtaining IRB approval from the hospital and the signed informed consent from research participants, the questionnaires were distributed to the 166 nurses. Nurses were asked to complete a self administered questionnaire consisting of 4 parts.
They included demographic characteristics, family condition, nursing work environments and stress symptoms. The data of each nurse were collected for a five consecutive days. Five consecutive repeated measures for stress symptoms were collected at the end of each day for 5 days. Two research assistants went to the nurse station in 30 minutes at the end of the duty for 15 minutes in order to remind the participants of completing the questionnaires
Instruments and Validity
A structured questionnaire was developed by the researcher.A focus group consisted of nurses in various specialities was held to improve the questionnaires content validity. The validity of the original form of the questionnaire was validated by 5 reviewers: Two experienced nurses and one new nurse working in the hospital shorter than one year, a head nurse working in the psychiatric ward, and a professor who expertized in statistics and research methodology, who was a research fellow in a health promotion agency. Five reviewers were asked to express their opinions on the questionnaires in terms of its appropriateness. Modifications and deletions of the contents were made according to the experts' opinions. The assessment was conducted by using Content Validity Index (CVI). The average CVI value was 0.92. Cronbach's α for stress symptoms' was 0.88. A 16-item questionnaire was divided into 4 parts: demographic characteristics, family, nursing workenvironments and stress symptoms.
Demographic
Characteristics. The participants' ages, the importance of religion, educational backgrounds, and working years for nursing workwere included.
Family. Family environments included whether havingperson for emotional supportr not, perceived burden of the family financial status, working hours per-week on household, conflicts between household and ____________________________________________________________________________________ workcommitments.
Nursing Work Environments. Nursing work environments included the working setting, work positions, self-perceived work stress, shift types, work hours a day, patient numbers for care, and whether alone or not on the duty shift.
Stress Symptoms. The instrument developed was based on the record of a focus group of 10 nurses in the hospital. All stress symptoms that they had ever experienced were recorded.
A total of 23 stress symptoms included fatigue, shoulder pain, back pain, insomnia in last night, feeling anxiety, feeling upset stomach , agitation , lack of patience, headaches, forgetfulness, anger, dis-concentration, upset stomach, palpitation, excessive restlessness, loss of appetite, work-related errors, with dizziness, numbness on fingers or toes, diarrhea, oral ulcers, crying and herpes simplex eruptions (lips or body).
Data Analysis
Data were analyzed by using the Statistical Package for Social Science (SPSS, Inc., Chicago, IL, USA) 13.0 for Windows. Pearson correlation and one-way ANOVA were used for examining whether demographic characteristics, family environments, and nursing workenvironments were related to the level of stress symptoms. Demographic data were also examined by descriptive statistics, which included the distribution of the largest, smallest, frequency, percentage, mean, mode, and standard deviation. The mixed model was used to identify the major significant risk factor.
Results
The frequency of the 23 stress symptoms during the 5 days observation
The daily average number of symptoms among hospital nurses was 5.92 symptoms/ per person, and the top three stress symptoms of the hospital nursing staff during the 5 working days were fatigue, neck and shoulder pains and back pains (table 3) . According to the univariate analysis, the affecting factors of workstress symptoms were correlated with family-work conflicts, self-perceived stress from nursing work and working years of the job. The main factors related to workstress symptoms among nurses was the working years of this job, and each additional working year will relieve 0.153 stress symptoms from nurses.
According to table 1, the greatest frequent stress symptom was fatigue, which was shown in 38.55% nurses for5 observation days, 13.86% nurses showed fatigue for 5 observation days, and only 10.84% nurses did not have fatigue symptoms during the 5 observation days among 166 nurses. The average days for presence of the fatigue were 3.28 days among 166 nurses. The second stress symptom was shoulder pains which were present in 36.85% nurses for5 observation days. The average days for the presence of the shoulder pain were 2.88 days among 166 nurses. The third stress symptoms was back pain which was presented in 28.93% for 5 observation days among 166 nurses, and the average days for the presence of back pains were 2.15 days per nurse. The least symptoms were herpes (lips or body) which were 0.13 days pernurse during 5 observation days. Table 2 shows the nurses' demographic characteristics in this study. The mean age of the 166 nurses was 31.34 years old, and the mean clinical nursing working experience was 6.62 years. In terms of education levels, 83 nurses had bachelor's degrees (50%), followed by 74 with specialist college degrees (44.6%), while vocational college comprised the smallest proportion, 0.6%. One hundred and fifty-seven nurses (94.6%)hada person for emotional support. Subjectively, 95 nurses (57.2%) perceived their family financial burdens as "median," followed by "low" in 40 nurses (24.1%) and "high" in 31 nurses (18.7%). In terms of __________________________________________________________________________________________________________________ conflicts between household chores and work commitments, 79 nurses (47.6%) reported "low" conflicts while 73 nurses (44%) reported "high" conflicts. In terms of present service units, 52 nurses (31.3%) were working in intensive care units, 45 nurses (27.1%) were working in surgical wards, 37 nurses (22.3%) were working in medical wards, 18 nurses (10.8%) were working in operating rooms, and 14 nurses (8.4%) were working in emergency rooms.
Demographic Characteristics
According to table 2, 151 (91%) were staff nurses. One hundred nurses (60%) perceived stress resulting from nursing work as "moderate", and only 9 nurses (5.4%) perceived stress as "low".
Related Factors Affecting the Number of Self-perceived Work Stress Symptoms in Nurses
After statistical testing and analysis (one-way ANOVA), the univariate analysis of nominal variables affecting the number of self-perceived work stress symptoms among nurses (Table 4) showed that the number of self-perceived work stress symptoms in nurses is correlated to the degrees of conflicts between household chores and work commitments (F=4.055, p<0.05), and the degrees of stress resulting from nursing work (F=15.104, p<0.05). After Post-Hoc analysis, the number of stress symptoms in nurses who perceived the degree of stress resulting from nursing work as "low" was 2.422 less than those who perceived the degree of stress as "moderate" with 4.956. Having a person for emotional support or not and perceiving high family financial burdens or not were not associated with nurses' stress symptoms. Nurses' work places, the importance of religions, education levels, workpositions, shift types, and the length of working years were also not correlated to the number of self-perceived work stress symptoms among nurses.
Pearson correlation was used to determine the association between the number of self-perceived work stress symptoms among nurses and the continuous variables (Table  5 ). It was found that the number of self-perceived work stress symptoms in nurses was significantly correlated with the working years of the job (r=-0.192, p=0.013), which was a negative correlation. This indicated that the number of stress symptoms decreased with the increased working years of the job. The age of the nurses and the total working hours per-week on household chores were not statistically correlated with the degrees of self-perceived work stress symptoms among nurses. The major factors that correlated with the number of self-perceived work stress symptoms in nurses were identified. From Table 6 , it can be seen that the major factor that correlated with the number of self-perceived work stress symptoms in nurses was the working years of the job, and each extra working year will relieve 0.153 stress symptoms from nurses.
Discussion and Conclusion
The top three stress symptoms of the hospital nursing staff during the 5 working days were fatigues, neck and shoulder pains and back pains. The results of the stress symptoms rankings were similar to the results obtained by Krantz, Berntsson and Lundberg (2005) ; shoulder and neck pains and headaches were among the top 3 symptoms. When the nurses felt persistent fatigue, shoulder pain and back pain symptoms, they should timely review what caused them pressure, and further sought for the resolutions. The main factor related to workstress symptoms among nurses was the length of working years. This result is consistent with the studies of Hou (1984) and Su (1993) , which suggested that nurses with fewer working years were relatively inexperienced, and lacked the resources for making on-the-spot decisions. They felt that they were unable to handle their work confidently, and therefore, they had a higher stress levels. Hou (1984) indicated that the youngest and least experienced nurses had more psychological symptoms related to stress such as anxiety, fatigue, depression ____________________________________________________________________________________ and low self-esteem. Hou (1984) indicated thatthere was no relationship among the degrees of stress, the educational levels and the financial status of the family. This was consistent with the result as shown in Table  4 on educational levels and the financial status of the family. In our study, there was no relationship between workplaces and work stress symptoms. This result was consistent with Hou (1984) and Taylor (1995) . The nurses who worked in emergency room or intensive care unit may take care of more critical patients than general surgical wards and medical wards. However, the man power in the emergency room or the intensive care unit was more than the man power in the general surgical wards and medical wards. Therefore, the support system was stronger.
The number of self-perceived work stress symptoms in nurses (Table 4) showed that the number of self-perceived work stress symptoms in nurses were correlated to the degrees of conflicts between household chores and work commitments (F=4.055, p<0.05). The major sources of stress for women resulted from the conflicts at work and at home (Sauter& Swanson, 1996; Hurrell& Murphy, 1992). When an employee often failed to take into account family role and workduty, they will face the occupation and domestic role conflicts, and which would easily lead to stress (Martin-Fernandez, Ignacio, Cazorla, & Martinez-Falero, 2009).According to the author's personal experience and discussions with colleagues, the author learned that early childhood care was the possible stressor for the nursing staff. Therefore, the managers of the hospital could set up a 24-hour nursery for the nurses' babies, to ease the conflicts between work and domestic roles among nurses. Li (2004) mentioned that appropriate strategies might relieve stress processes. It is recommended that the managers of the hospital could set up a 24-hour nursery, to ease the conflicts between work and domestic roles among nurses. If nurses were familiar with the strategies of relieving stress, they could adapt to the process of pressure, and avoid stress symptoms. Therefore, the nurses' managers should arrange in-service education related to positive coping strategies to cultivate the coping skills of nurses and decrease the negative outcomes of stress.
The measurements of the degrees of stress for previous studies applied recall methods to let people recall stress experiences one to 4 weeks before. It would lead to recalled bias. This current study explored the degree of stress by asking nurses the number of stress symptoms at the end of the duty to avoid recalled bias. This is a cross-sectional study which can not verify cause effect relationship. Future studies should apply longitudinal follow-up design and undergo the effectiveness of the educational programs on stress adaptation strategies. 
